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It is important to investigate the emission map of the ion 
and the simulated spectrum of the neutral particle in LHD 
plasma configuration. In experiments, there are only ECH 
plasma case, ECH+NBI case,ECH+ICRH case and the 
combination of three . In here, we remark the bulk ions in 
the cases of ECH and NBI plasma. Energy, spatial and 
direction distributions of ions in plasma and the energy and 
spatial distributions of background neutrals are required to 
obtain the emission of high energy particles. Ion distribution 
is assumed as follows; 
(1) Plasma cross section is approximated to be an ellipse. On 
the ellipse, plasma parameter is constant. Fig.1(a) Neutral particle map in ECfl case. (b) Neutral 
(2) density= 1 X 10WX (1- P 2) m3 and particle map in NBI case. 
temperature= 4 X ( 1- p 2) 2 ke V, 
where p is a normalized average radius of the plasma. 
(3) Maxwell distribution of bulk ion is assumed. 
Background neutral can be obtained by assuming that the 
recombination of ions is balanced to the ionization of 
neutrals. In NBI case, the high energy neutrals and the holo 
neutrals (which is generated by the charge exchange between 
NBI particle and plasma ion) are added to the background 
neutrals. In real plasma, the contribution of the neutrals from 
the vacuum wall can not be negligible near the edge region of 
plasma. The effect is not included in the calculation because 
it is complicated. Generated high energy neutral particles 
decay due to the interaction with the plasma before injection 
to the analyzer. Figure 1(a) and (b) show the spatial 
distribution of the observing particles to the analyzer in cases 
of ECH and NBI plasma. Red, green and blue indicate 4, 15 
and 40 keV ions(neutrals). Brightness of each color is 
normalized by each maximum neutral particle density. The 
energy spectra are shown in Fig. 2 (a) and (b) as the 
parameter of viewing angle of the analyzer. In ECH case, 
all spectra do not on the v1.1PUJ1ncr 
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the spectrum reflects the ion temperature. In NBI case, the 
spectra are different by the viewing angle. We can observe 
the high energy particles from the center since the 
background neutrals is enhanced by NBI. Therefore the 
information of ions around plasma center can be obtained in 
NBI case. 
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Fig.2(a)Neutral particle spectrum in ECH case.(b)Neutral 
particle spectrum in NBI case. 
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